In the paper analyzes the trends in the development of market production of fruit (on the example of the apple and the plum) and grapes in Serbia from 1976 to 2015 
Introduction
Serbia is a traditionally significant producer of all kinds of continental fruit and grapes. Given the commercial, technological and nutritive characteristics of fruit production, its development strongly influences the development of not only primary agricultural production and agroindustry, but also the overall economy and especially the rural areas and the country as a whole (Đorović et al., 2008) . Fruit growing unites, on the one hand, requirements for the production of ecologically healthy food, whereas on the other, those for the protection of the living environment. In that manner, it becomes an important factor of the improvement of the production of healthy food and the management of the quality of the population's nutrition.
In nutrition, fruits are an important source of vitamins, minerals, and the other ingredients necessary for an organism, which determine the quality of the nutrition of the population of a country. Therefore, the consumption of fruit significantly ranks in the structure of balanced diet. Fruit is a "source of health", an organism's resistance (immunity), physical and mental strengths. The advantage of consuming it reflects in the fact that it is frequently used fresh, directly and without thermal processing, during which precious substances that fruit is rich in are lost (Tomić, 2008) .
The great significance of fruit growing reflects in the following: the irreplaceability of fruits in a population's nutrition 5 ; raw materials in the development of the food industry and other accompanying activities; the export of fresh or unprocessed fruit to a foreign market; a more balanced utilization of the labor force during the year; a high profit as per unit of area; the utilization of natural resources; combating the erosion of soil; changes in microclimates, the development of bee growing and wood pulp 6 (Božić, 2005 ).
An increase in the national income and demand for food products leads to an increase in the consumption of fruits and grapes in their fresh and processed state on the domestic market 7 . Several factors have influenced the growth of demand for fruit, as the basic driver of the development of fruit growing and growth in the marketability of this branch, as well as an increase in the volume of fruit production. Specially significant are the growth of income per capita, changes in the socioeconomic structure of the population in favor of non-agricultural and mixed, the development of the culture of nutrition and habits in fruit consumption, etc. Especially significant is an increase in the consumption of fruit due to the process of the diversification of processing and the emergence of new fruit products 8 . 5 The World Health Organization suggests that, in the structure of the population's nutrition daily energy needs, fruits should account for about 3%. (Božić, 2005 ). 6 Technical wood, suitable as a raw material for processing (walnut, pear, plum, cherry) and firewood. 7 The consumption of fruit and table grapes oscillates from one year to another, depending on yields, is relatively small and of an unfavorable structure. According to the available statistical data, the consumption of fresh fruit and grapes per capita ranges between 50 and 65 kg. (Đorović et al., 2010 ). 8 Fruit juices, jams, various pulps, fruit wines, pasteurized and dried fruits, concentrates, candied fruits, brandies of different standards and qualities, products in combination with pastries, yoghurts, ice-creams, chocolate-fruit, confectionaries, etc.
In fruit production, the two tendencies are becoming apparent in the movement and usage of product capacities. On the one hand, the number of fertile trees is increasing, whereas on the other, there is a fluctuation of the areas under orchards. As a result of the policy of stimulating the development of fruit growing in the social sector, until the mid-1980s, there was a tendency for the areas under orchards to increase. The deterioration in the economic conditions was weakening the motive for expanding the production capacities in the social sector. On the other hand, due to the pronounced processes of degrading fruit production, especially with the farming households that had been left without active labor force, fruit plantations were being cleared (Simić et al., 1994) . The instability of the movement of the volume of fruit and wine-growing production was influenced by both economic and natural factors.
Even though there has been an ever-increasing influence of growing demand, the diversification of processing and an increase in the processing capacities, traditional factors, such as annual and occasional variations in the climatic conditions, the slow changing of the extensive methods of growing, the insufficient economic motivation of farming households to invest their capital and raise contemporary plantations, etc. still have a significant influence. Even apart from the foregoing, Serbia still has favorable ecological conditions, not only for the traditional production of the apple and the plum, but also for the production and processing of other kinds of fruit and grapes.
The development of the market production of fruit and grapes is influenced by the crop changes that have been made on the world economic scene, the recessive tendencies and the contradictions of the development of agriculture under the influence of business, systemic, economic and ecological determinants, especially during the transition period. For that reason, there is a need for determining the factors of the development of the market production of fruit and grapes in the transition period and the changed external and internal market environment.
In the paper, we start from the hypothesis that, in Serbia, there is a pronounced regionalization of the production of fruit and grapes, especially in we bear in mind the degree of the dependence of these productions on natural conditions. Therefore, we can speak about a pronounced regionality of the production of each of the analyzed kinds of fruit and grapes. The presence of these productions, especially an increase in the degree of marketability, has a positive influence of overall agriculture, i.e. the economic development of the Serbian districts.
The goal of the paper is to analyze the development of the market production of fruit and grapes as per Serbian districts, on the basis of the three groups of features: production, capacities and development. Based on these features, the I-distance (Ivanović's Distance) was applied to rank the Serbian districts.
The results of researching the features of production, capacities and development represent a good ground for the implementation of the production regionalization and conducting a joint agrarian policy as per the districts that belong to the same cluster.
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Methods of Work and Data Sources
By analyzing the production of fruit and grapes as per Serbian districts, it was determined that there is a connection between the volume of production, the available capacities and the development level.
While carrying out the analysis of the production of fruit and grapes, the territorial organization of Serbia was taken into consideration. Serbia's territory is shown according to the Regulation on the Nomenclature of Statistical Territorial Units 9 . ( The ranking of the districts by applying the I-distance Method was performed on the basis of the three groups of features: a) production (6, from x 1 to x 6 ): x 1 -apple production as per districts, x 2 -plum production as per districts, x 3 -grape production as per districts, x 4 -the apple marketability degree as per districts, x 5 -the plum marketability degree as per districts, x 6 -the grapes marketability degree as per districts, b) capacities (5, from x 7 to x 11 ): x 7 -the number of the apple fertile trees as per districts, x 8 -the number of the plum fertile trees as per districts, x 9 -the number of the fertile vine stocks as per districts, x 10 On the basis of the data as per municipalities, a fact was established that there is a significant difference between the mean value and the median calculated for the data at the district level because the analyzed features as per municipalities do not represent a normal distribution of the data at the district level. Because of that, the ranking of the districts according to the analyzed features was performed on the basis of the medial value as per municipalities. (1) By applying the cluster analysis, the homogenous groups of districts in Serbia were defined from the point of view of the volume of the production of fruit and grapes. The similarities between the districts, according to the analyzed features, were defined by the Euclidian measure of distance, whereas the complete linkage method was used to group the Serbian districts. The obtained results of the hierarchical classification are displayed by a dendrogram.
For the analysis of the production and capacities features (x 1 -x 11 ), the data stated in the publication entitled Municipalities in the Republic of Serbia in 2015, published by the Statistical Office of the Republic of Serbia, were used. Since 2006, the data about the development level feature (x 12 -x 16 ) as per districts have not been published, so for those features the publication entitled Municipalities in the Republic of Serbia in 2005 were used.
Results and Discussion
In economic development, agriculture provided accumulation and labor force for the development of non-agricultural activities, the production of raw materials for the processing industries, the users of the output of industrial products, whereas the export of agricultural products used to serve to reduce the deficit in the country's foreign-trade balance. Economic development, too, had a positive impact on the development of agriculture, which is reflected in the changing of its structure, i.e. through the growth of the share of highly-accumulative productions (fruit growing, vine growing, cattle breeding, etc.) in the economic structure. For that reason, agriculture is said to be playing a multifunctional role in economic development.
Because of the comparative microclimatic conditions, Serbia has for long been recognized as a vine-growing country. There are areas differentiated as traditional winehills, which are known as the regions where quality wine is produced today. (Vlahović et al., 2006) In the period from 1976 to 2015 (Graph 1), the number of the fertile apple trees increased by 1.8 times, from 9.6 to 16.8 trees (i.e. the 1.9% growth rate). The volume of the apple production increased by 23.2%, from 190.7 to 234.5 thousand tons (the 0.6% growth rate), whereas the yield of apples as per tree decreased by 29.7%, from 19.8 to 13.9 kg (the -1.3% growth rate). The decrease in the yield as per tree was a consequence of shifting to growing apples in a contemporary manner. The number of the fertile apple trees ranged from the minimal 8.7 to the maximal 18.4 million, the production ranged from 95.6 to 307.0 thousand tons, and the yield as per tree from 6.0 to 26.0 kg. The average annual fluctuation (standard deviation) in the number of the apple trees was 2.1 million, 42.7 thousand tons in production, and 3.9 kg in the yield as per tree.
The number of the fertile plum trees decreased by 24.8%, from 49.6 to 40.1 million trees (the -0.7% growth rate). The volume of the plum production was reduced by 17.9%, from 442.1 to 416.6 thousand tons (the -0.5% growth rate), whereas the yield of plums as per tree increased by 16.3%, from 8.9 to 10.4 kg (the 0.4% growth rate). The EP 2018 (65) 1 (201-214) Simo Stevanović, Snežana Stevanović, Svjetlana Janković-Šoja average annual fluctuation (standard deviation) in the number of the plum trees was 3.4 million, 120.6 thousand tons in production, and 2.9 kg in the yield as per tree. In the analyzed period, the number of the plum fertile trees ranged from the minimal 37.1 to the maximal 50.4 million, production ranged from 197.5 to 662.6 thousand tons, and the yield as per tree from 4.0 to 15.9 kg.
The number of the fertile vine stocks decreased by 65.2%, from 622.0 to 265.2 million vine stocks (the -2.7% growth rate). The volume of the grape production was reduced by 44.2%, from 451.7 to 301.9 thousand tons (-1.4% growth rate), whereas the yield of grapes as per vine stock increased by 71.4%, from 0.7 to 1.1 kg (the 1.4% growth rate). The average annual fluctuation (standard deviation) in the number of the fertile grape stocks was 112.6 million, 89.6 thousand tons in production, and 0.2 kg in the yield as per stock. In the analyzed period, the number of the fertile grape stocks ranged from the minimal 225.5 to the maximal 648.0 million, the production ranged from 182.9 to 630.4 thousand tons, and the yield as per stock from 0.4 to 1.5 kg. There are big differences in the presence of fruit growing and vine growing as per Serbian regions, not only with respect to the areas, but also with respect to the number of fertile trees/stocks and the kinds of fruit and grapes. According to the data for 2015, the areas under orchards in Serbia accounted for 156.7 thousand ha, i.e. 4.56%, whereas those under vineyards accounted for 22.5 thousand ha, i.e. 0.64%, of the total agricultural areas.
One-half of the total apple production is achieved in the three districts (North Bačka 13.5%, South Banat 11.0% and South Bačka 10.1%) of Vojvodina Region, and one district (Danube-Basin 14.0%) of the Region of Southern and Eastern Serbia. Apart from these, the apple production districts are Srem District, accounting for 8.8%; Belgrade District, accounting for 6.0%, and Zlatibor District, accounting for 5.7%. One-third of the total plum production is generated from the three districts (Mačva District 11.3%, Kolubara District 11.1% and Šumadija District 10.5%) of the Region of Šumadija and Western Serbia. As the more significant districts producing plums, the following ones should be mentioned: Toplica District 8.5%, Morava-Basin District 6.1%, Nišava District 5.6% and Moravica District 5.4%. Also, one-third of the total grape production is generated from the two districts (Jablanica District 10.8% and Bor District 10.1%) of the Region of Southern and Eastern Serbia, and one district (Rasina District 10.7%) of the Region of Šumadija and Western Serbia. The grape production districts worthy of mentioning are also Nišava District 9.1%, Morava-Basin District 7.7%, Srem District 6.7% and Zaječar District 6.3%. The marketability of apple production in Serbia is around 55%. 40% of annual production is encompassed by total purchase. About 15% of the annual production of apples is circulated through the peasant marketplace. The analysis of the structure of the consumption of plums shows that about 70% of the total produced quantities are EP 2018 (65) 1 (201-214)
Simo Stevanović, Snežana Stevanović, Svjetlana Janković-Šoja turned to brandy 10 , about 12% are dried, about 10% are consumed in the fresh state, and around 8% are processed 11 . (Đorović et al., 2010) In the grape production structure, table grapes are estimated to account for around 20%, and wine ones around 80%. The marketability of the production has had a significant fall, namely from as much as 15.5% to merely 2%. About 1.8% of annual production is encompassed by total purchase, whereas approximately 0.9% is circulated through the peasant marketplace. (Đorović et al., 2008) According to the data for the year 2015, the marketability degree 12 of the apple was 47.7%, 15.9% was that of the plum, and that of grapes accounted for 18.3%. The Region of Serbia-North shows a 51.6% surplus in the production of apples, and a deficit of -181.7% in the production of plums and -59.1% in the production of grapes. The Region of Serbia-South recorded a surplus in both of the analyzed kinds of fruit (the apple 43.0%, the plum 50.9%) and grapes 45.2%. Beside Belgrade District, which recorded a deficit, all of the analyzed kinds of fruits and grapes (the apple -108.0%, the plum -329.8% and the grapes -286.4%), adding to it yet 8 districts (North Banat District -39.6%, Kolubara District -27.4%, Raška District -18.3%, Šumadija District -10.1%, Nišava District -18.9%, Bor District -32.6%, Pčinja District -3.2% and Rasina District -1.2%), demonstrated a deficit in the production of apples, ranging from -3.2% to -39.6%. A deficit in the production of plums was recorded in all the 7 districts of Vojvodina Region, ranging fron -9.1% in Srem District, to -572.4% in South Bačka District. In yet other four districts of the Region of Serbia-South there was a deficit in the production of plums, ranging from -4.0% in Raška District to -165.8% in Bor District. Only the 3 (South Banat District 22.2%, North Banat District 24.0% and Srem District 47.2%) of the 8 districts of the Region of Serbia-North recorded a surplus in grape production. The deficit in the production of this region ranged from -4.5% in West Bačka District to -286.4% in Belgrade District. Due to unfavorable soil and climate conditions, in the 4 (Zlatibor, Kolubara, Moravica and Raška Districts) of the 8 districts of the Region of Šumadija and Western Serbia, the production of grapes was not, or was but only symbolically, present. With the exception of the Pčinja District, in which the grape production deficit was -185.4%, the other 8 districts of the Region of Southern and Eastern Serbia recorded a surplus in the production of grapes of 35.5% in the Danube-Basin District, up to 79.2% in Zaječar District.
Differently from the apple and the plum, the production of grapes has a more pronounced regional expansion. Due to favorable microclimatic, orographic and soil conditions, the following are Serbia's famous wine hills: Negotinska Krajina, Fruška Gora Mountain, Župa Valley, and Vršac Hill.
Cluster Analysis of Fruit and Grape Production in Serbia
By calculating the I-distance for the capacities, production and development level features, the ranking of the districts of fruit and grape production in Serbia was performed. The production of apples and plums is present in all of the 25 districts and that of grapes in 21. There are significant differences in the ranks of the districts of the production of apples, plums and grapes, according to the capacities, production and the development level features ( Table 2 ). The ranks of the first 8 districts according to the capacities and production features have the identical orders, but according to the development features, they belong to the different ranks, from 11 to 24. The said is indicative of the fact that, according to the development features, the districts of the production of apples, EP 2018 (65) 1 (201-214) In the dendrogram (Graph 2), the 3 clusters of the districts of the production of apples, plums and grapes in Serbia are identified. The most numerous is the third cluster, encompassing 13 districts, and is followed by the second, encompassing 8 districts, and the first, only encompassing 4 districts.
Graph 2.
The dendrogram of the production of apples, plums and grapes as per districts in Serbia
The first cluster includes 4 districts, two from each of the Region of Šumadija and Western Serbia (Morava River Basin and Rasina Districts) and the Region of Southern and Eastern Serbia (Bor and Zaječar Districts). The districts of this cluster are the regions known for grape production. According to the features of the grape production capacities, the districts of this cluster belong to the ranks 1-4, according to the grape production features to the ranks 1-5, and according to the amount of the NI/per capita to the ranks 11 (Morava Basin District) to 23 (Bor District). The marketability of the grape production of this cluster is high and belongs to the ranks 1-6. According to the plum production features, the districts of this cluster belong to the ranks from 5 (Morava Basin District) to 22 (Bor District). The situation is similar when the apple production features are concerned, where the same mentioned districts belong to the ranks from 8 (Morava River Basin District) to 21 (Bor District).
The second cluster includes 8 districts, the 6 districts (Braničevo, Jablanica, Nišava, Pirot, Danube-Basin and Toplica Districts) of the Region of Southern and Eastern Serbia, 1 district (Šumadija District) of the Region of Šumadija and Western Serbia, and 1 district (Srem District) of Vojvodina Region. According to the apple production features, the districts of this cluster belong to the ranks 1 (Danube-Basin District) to 20 (Pirot District). The ranks of the apple production capacities are worse than the ranks of the production features, which is indicative of the fact that there is intensive apple production taking place in these districts. The exceptions are the Danube-Basin Distric (Rank 1) and Toplica District (Rank 4), which have the same rank of the apple production and capacities features. According to the plum production features, the districts of this cluster belong to the ranks 4 (Šumadija District) to 19 (Pirot District), whereas according to the capacities features, they belong to the ranks 2 (Toplica District) to 16 (Srem District). With the exception of Šumadija District (Rank 9) and Srem District (Rank 10), according to the development level features, the fields of the second cluster mainly belong to the less developed districts (Ranks 16-24).
The third cluster is the most numerous. The thirteen districts belong to this cluster, of which 7 of the 8 districts in total of the Region of Serbia-South, 5 of the 8 districts of the Region of Šumadija and Western Serbia, and only 1 district of the Region of Southern and Eastern Serbia.
According to the apple production and capacities features, the districts of the third cluster belong to the ranks 2, 3 (Moravica District) to 25 (North Banat District). According to the plum production features, the districts belong to the ranks 1 (Mačva District) to 25 (Belgrade District), and also with respect to the capacities, they belong to the ranks 1 (Moravica District) to 25 (South Bačka District).
According to the development level features, they range from the most developed (West Bačka District -Rank 1, and Belgrade District -Rank 2) to the poorest districts (Pčinja District -Rank 25).
Conclusion
Studying the regional distribution of agricultural production is aimed at perceiving and maximally taking the comparative advantages and possibilities of a faster growth of the agriculture of some area in the biggest capacity in the market conditions of business doing. Simultaneously, the development of market production leads to the creation of the preconditions for a further development of both agriculture and the overall economy.
Due to specific orographic and climatic conditions, the production of grapes shows the biggest regional dependence, whereas the mentioned specificities are less pronounced in the production of apples and plums.
Of the 7 districts as the significant grape producers that account for 61.4% of the total production, the four belong to the first cluster. In the districts that belong to the first cluster, 34.8% of the total grape production in Serbia is realized. The stated data are indicative of the pronounced regionalization of grape production, which has also been confirmed by the dendrogram.
In 6 (North Bačka, South Banat, South Bačka, Belgrade, Zlatibor, and Moravica Districts) of the 13 districts in total that belong to the third cluster, 48.3% of the total apple production is realized. Of that, 33.6% originates from the three districts of Vojvodina Region. The data are indicative of the fact that the districts that belong to the third cluster are significant apple producers.
Differently from grapes and apples, the production of plums is more regionally diversified. Not a single cluster of the three clusters is a region dominant in plum production. Yet, onehalf (52.4%) of the total plum production is concentrated in the three (27.8%) districts of the third cluster (Kolubara, Mačva and Moravica Districts) and the three (24.6%) districts of the second cluster (Šumadija, Toplica and Nišava Districts).
The simple correlation coefficients 13 of the apple, plum and grape production and the NI/per capita indicate a low negative degree of the dependence of these productions and the development levels. So, there is no interdependence between the production of apples, plums and grapes and the level of economic development. 
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